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ABSTRACT 

PURPOSE: To make the active layers of two kinds of thin film transistors 
different in requested property both out of directly stacked polysilicon 
thin films, in an active matrix type of liquid crystal display device. 

CONSTITUTION: In the NMOS thin film transistor 4, for example, at the 
peripheral circuit section, a directly stacked polysilicon thin film 12 is 
used an active layer, so, as compared with the a thin film transistor which 
uses, as an active layer, a nonuniform quality of polysilicon thin film 
being gotten by crystallizing an amorphous silicon thin film, an ON current 
is high, and switching speed can be increased. On the other hand, in the 
NMOS thin film transistor in a matrix circuit section, a directiy stacked 
polysilicon thin film 11 is used as an active layer, the thickness of the 
gate insulating film as a whole is thicker by the amount of thickness of a 
first layer insulating film 19, the power consumption can be made smaller 
than the NMOS thin film transistor 4 in the peripheral circuit section. 



#^^5-335573 



(43)^M0 ¥fiK5^(1993) 12^170 



(SDInt.CI. ' 






F I 




^ HOIL 29/784 










G02F 1/136 


500 9018- 


-2K 






HOIL 27/12 


A 










9056- 


-4M 


HOIL 29/78 


311 A 




9056- 


-4M 




311 G 








m 




(21)mS#^ 


#®^4- 166673 






000001443 












(22)mSB 


5p^4^(1992) 6 ^ 3 B 






M^^mmmmmmm 2 r @ e # i ^ 








(12) ^mm 












^:^l|5AaE^rt3S'il|PI2951#:te<7) 5 tizy 


















(74)f^aA 





(54) {^mcD^m mm^m-wM 



(57) mm 

V h 'J i/XlHlKSPONMO S^K h 7 > vXrS' 3 Ttt, 
OTNMO S»K h ^ VS?:^^' 4 (Cit'<T?g!»«:^S:/h$ 




( 2 ) 

1 

>'J7.9 (r>m>&Lmi)m\zi!^ 'J -> u n >Sf M*^ ^UK>. 
[tt^«2] WI2— (D»)Kh^>>?X^«Th'Ji';^ 10 

•7 h U ^ X lHlSSgBTa& S ;r t S-ift® t -r S W*:^ 2 IB« 
[0 0 0 1] 20 

Co 0 0 2] 

•5. «6^SS±t'Tt;i'7 r X U n 

>»K*}g^L, c:<^Tt;P7TX->U3>^Mc0'5*. 

mmm^m&^w$AzM^<t^m%\z.v--^\i-h.^m. 40 

©y^:;U7TX->'Ja>»K®*-S'iSS'fkLT7i?U ->'J 
[0 0 0 3] 

[f!?3*«»ftbJ:5i-r-5^S] L*^L/&:*«e.. fiE^co 



t^M^F 5-335573 
2 

2aa©»K h 7 >vx^(Df§ttM$^^{ciasJtw 
«i:^B -r -5 C t (C ag> -5 . 

[0 0 0 4] 

[^^S:/g^-r^;ta60#g] c:©^?g«, «feigk««± 

m V 5 >v'X5' iffiWSK h ^ >i^XiS'-i:*^}^f«$tlfc 
«l«¥^ft:SBtC*3tiT. ffirlB-(D»IKh5>i;x^<D 
fi§ttS<i:BtltBte<Z>^l^ h ^ >->-X;5'©®ttg*t*tCJj? U 
-> U n >Sf'M*^ e,7ic 0 , *^-r>HfIIB-C5»M h ^ >i?X ^' 
®y- h*eigbMroMJPiSfitBflil«^IK h 5 >i^7.^<Df 

[0 0 0 5] 

[#ffl] dco^l^trintf, -a5»)Kh^>i?XiS'<Dffi 

ttS t ffi<D^)^ h V > X roffitt @ ij -> ij 3 

V^IKiLTfc, -<f^lRh7>v'X5'©y-h*6igtJK 

■i:teo»)Kh^>s?x^(Dy-h mmm(Dmm t. 
<^mmm-r^2mm<Dmm h 5 > s^x^s^osttg^^^ 

^, 
[0 0 0 6] 

X'\t. ;tf5X«?(DSg^«1SA^e75:^ite^a«l<0±ffi© 
S-m^rolBRfffCNMO S»K h ^ >i'X^*i€,)a:-l)T h 

U i7 x lEi^gfffl^K h 7 > v'x ^ 2 *3<ky:c MO s »K 
h5>>'X5'A^^);j£-&^)a@KS5ffl^lMh^>v'X^ 3 
d^^tte-nri^i-So CMOS»)Kh^>i'X^^*^e.i^C-5 
^iSiHlgSgeffl^K h 7 >>'X:J' 3 «NMO h ^ > 

v'X^' 4 t PMO S^K h ^ >>?X5' 5 iA^?>?S:t5T(.i 
-5, 

[0 0 0 7] »Mh5>>'X^2, 4, 5tt, Jte8kS« 
;l?iJ->UrJ>|t)Kl 1. 12. 1 3<£fflATti-5. TpU 

->'j3>»jKi 1, 12, 1 3<D'^^mt^^^)vmm. 

11a. 12 a. 1 3 ai^n. -?-«il{g!l«iejgS^M 
#J®^*^€.ncSy— X • HU-O^iSl 1 b. 12 b. 

1 3 bt^nr^i-S. #'Ji''Jzi>»)Kl 1, 12. 1 

3*3j;tXi^^««l 1 ©^«®tC«y-h«6jtJ»l 4*« 
}^fig^nTti.5o ^j2[HlKgBa5ro7p'J->'Jn>^Kl 

2. 1 3©5^-\':*i;i'M^ 1 2 a. 1 3 a l^^tfS-T-SgSiJ- 
wy- hl^gkK 1 4 <D±E*Ctiy- hmg 1 5 . 16** 



( 3 ) 

3 

-So y- hmmm 14. y- h«s 1 5 . 1 e . ^mm 
m 1 7 *5j:t;iiigm«i 1 8 <D±mmiz\tm 1 <Dmmmf^ 
m 1 9 iim0Si^nx^^^> v h u ^ :;?.[5iKSC(iiJ®# u -> 

U=i>»IKl 1 cD^-v^;UmiSl 1 a Ic^ffS-r-SSC^i-© 

m 1 ©^Kifei^iK 1 9 <D±m\zity- v-mm 2 0 dvt^' 
tt. m 1 (Dmmmmm. 1 9 hmmmt:mi^xi5 

©SFBl*6giMl 9©K»<OiJ-)5:ttP<:^j:oTi.i-l). Si 

ogPeiiisfeMtK 1 9 *3j;:xy- hmm 2 0 ro^sstc^^ 

>m^llb, 12 b, 1 3 b43j;C/>1sij|tmffil 7fC*t 
;i'2 2~2 sd^jgfigsn. c:ne.3>^'/7 hjjs— ;i/2 2 

~ 2 5 {C«y-X • H U"f >«ffi 2 6 ~ 2 8 iSiiZf'pm 
mffi2 9*Vt^->}^fi£$nTt>-5. dCOi^-g-, VhU 
i'XlHlKeSffl»l^h7>i^X^'2(^-;^<Z)V-:^ • HW- 20 
'f >«S2 6«tfi»mS2 9, 1 7*^LTllSg«gl 

O S»Bg h 7 4 i PMO S^M h ^ >v?XiS' 5 

0#— ?&<7)y-X • HU-1'>«®2 7, 2 8\tm^\zm 

[0 0 0 8] 

\'>xm2t:mmvtii)^smm-t^o *-r, @2 (a) tc 
^•r<fc 5 fc, ifggks« 1 i <D±m-^mz^^ u -> u ^ >^ 

IKl 1~1 32rJgfig-r-5fcJ6<0#'J->'j3>»m3 1 30 
JgfiK-r-S. :i<^«^. 0. 1~ 1 To r rgS©:tfX£E 
*5J:t;S«mffi3 0 0-4 0 0*C@S«)<g;iaSTTi7-> 
7>S i,H. tzK^itfXH, t^g^taJtl 0%|JATiL 

s^*£ife*aAL. ;iniz^K>m2 (b) tr^-r^-p 

(c. 5HU->Un>»^3 1 »#Rlf^ra<l^tcn^^Mi^ 40 

•5. d©^. aAbfc^*E®j^ffitt^kf -s.. 7* 

K3 1 SrX-y5^>i'L.T^*L, 02 (C) ICi^-TJ:^ 

i^»ss 1 1 (D±m<r>&m^(Dmmiz-^ u -> u n > 
SKii. 12, 1 3i&-g-n-eti/t^'->jgfig-rs. d 

<Dl^liT-«, m2 (B) JC*T-r:^->aAXglr:feOiT 

^t^i^^aAUffittfbLTti-sw-c. 5i?U->'Jn>»K 
11, 12, 1 3<r)'p^^\t^^r^J\^m)0.1 I a. 12 

a, 1 3 aii^tx. ■^(Dmmitjsmm^ui^s.xm^A^ so 



«tll¥5 - 3 3 5 5 7 3 
4 

.^.JS-Sy-X • HU-f >M«1 1 b, 12 b, 13bt 

[0 0 0 9] m2 (d) {z^fi^fc, ±SMfc 
X / 1 u/ rJ' ^ « y ^ X -7 C V D (C J; 0 g! { k -> U n > 5 

■5. ^jaiilKgefi'Jco#U->'Jr3>»)Ki 2, i 3 
(D^^-^^JVmmi 2 a, 13 alC^cJjSrsSe^i-oy-h 

mmmi 4©±®irx/t<>^'j>^se^ffl^iTT;i/5 

->}^fi£t, mmiz. -7 h u irXHKSPiBijroy- h/isfegfe 

Ml 4(D±m<Dm^<Dmmtz^mmmi 7^/t^—>m 

^-rs. +iiit«gl 7feJ:CX^©)fc^coy— hiffe 

li:)Kl 4<7)±ffi(DBT5£©{B3f»CX/1y:5"J >i^SS*ffl 

I T ott^^ts-^mM^m 1 8 >}gfig-r-&. 

:k\z, m2 (E) (c*-rj;5(w, :^«ffitcx/t«y ^'Sfc 
« 5 c V D ffi t' ± 0 S5{k U rj > ab s v«^<k 
«Ja>*^^7&:S^l(0gra«e^Kl 9*}^fiEf-5. 
I;- , V h U X iHlKgPfiijO Jt? U -> 'J 3 >^|^ 1 1 ^ 
1 1 a tr?*JS-rsSP5)-(^)m 1 ©^PB^jfggtK 1 9 

DA^*^?,fj:.5y- i>«ffi2 o$'/i^'->}gfi£-rso 

\Z. ^^MfCX/1>>^S/t«y^XTCVDffiJCj;0g! 

»ffi2 1 ^}^^K•r■5. la i tc^f J; 5 fc. v-x 
• KU"f 1 1 b, 12 b, \3h^^ZS^mmM 

1 7{C*fj4;T€)gB5i-{r:fettSll2cDgFBl«fe#)K2 1, ^ 

h*-;P2 2~2 5<&jgfi£Lfe^, ;ine.3>^'i7 hjj^ 

—)V2 2~2 5{CXA-y^'J >i^SMS:ffll,iT7;P5:^ 
■:7A*^e.7Sl-5y — X • KU-f >«S2 6~2 SiSiC/C* 
«I«S2 9S:>'t^'->}^fi£f *K LT, S UC^f 

[0 0 10] c:(D»M^s<^fiM<^>v h u 

xiHiKgcfflijT?«, ^ 1 ogrsiiseiSM 1 9 ifitf- vimi 

fi[fmmi 9<DWkm<jym6nm<is.-DX^^^. ^<r>rz 

^JA«SaiiIKSBcDNMOS»Mh^>>'X^'4© 
V. (y- - I . ( H U-f >«Sit) f^'&tim 3 JC 

^•rJ:'5fc;^csrotCjl^L. v h U i^XlsiKSSWNMO S 
»)Kh7>>'X5' 3(0Vc - I.#ttdtS4C^-r«t5C 

ncs. ■r:^*^^, ^jai5iKSB<^NMOs»KN^>-:^x 

5'4Ttt, y-h«feiilMl 4*t^<}g^$nTt/^-5fcii> 
:*->m8it*«ilS<. X-f ■>5^>i'')Sg^<0T-yySrEJ-5;ii 
35«T^-5o — VhiJi7X[51Kg5<DNMOS^Mh^ 
>i?X^3T«, iaS«®Lfc:7}?'J->U=i>^Kl 1 ^ 

1 <o^FBi«egkM 1 9 (r>mm<r>mz\,m<fs.-:>x^^^ 
<Dx. ^>m.^ifimmm^^(r>mAo-s,mwkh'y>'j>7. 

if 4\zVc^X^<U^^ti)^*)XU<. ^7«o5$fe-S>- 



g i-r K 7 > -:^x i ttfe L T * 0 gUdK^trS] 

[0 0 11] Vh'Ji7 7.[Ell^gBSrPMOS»)Kh 

gg^NMO S h ^ >i^X:^ P MO S^K h 5 
rS' <D ii-rn*>— ;&o*.TJg^-r -5 .J: 5 tC b T J; t^i„ 

[0 0 12] 



( 4 ) #M¥5 - 3 3 5 5 7 3 

6 

o T T ^ ;p :7 7 X -> >J n > »)K ^i^S-ft L T# ^, ti -5 

^ > S O 7 0/ -5 d i T # S . 
[E®<Dffl*i^£giH^] 

[01] dO^?«(D-*tffi^J(C:fett-5^m¥#4*:««(D 

[0 2] d»»IIi^i«tt:g«CO&SjtXg&S^-r0. 
10 [0 3] dW^K¥^<4^SM(0^jaiHlKgBC0NMOS» 

[0 4] d<D»!K^^<tgMC0-7h'Ji7X|5ISSgB<7)NM 

(??^<Ditt?a] 

1 1 m^mm. 

12 Vh'Ji'XlHl!^a5M^Mh7>>'X3' 

13 nrnm^nmnrnv^yyv^T.^ 

1 1 ~ 1 3 Ji?U ->U 3>s 

14 f-vmiWk 

20 1 5. 1 6,2 0 y— M 

19 w.\<j^mfSi^wm 

2 1 m2<DSFBl*eig:|« 



[01] 

3 ^SS»3*BW^B»ZJ' 



TimviSxssnBSm. 



/ 




1 



( 5 ) 



<^mW-5- 3 3 5 5 7 3 




(SffiB] ¥fi£5¥2H 1 9 B 
C^^i^^iE 1 ] 

imiEn^ms^] o o i o 

[0 0 10] z.(Dj:o\z, ^(Dmm^mi^mmoy-^ h u 



^';?.I5lKgB®NMOS«)Sh^>>'X^ 3<DVc - Id 
4#14Sr@4lc^-r. S3*3iO:^4<&#BaL.TS«^n 
•SaO. ^ia[HlKg6«)NMOSS)KH^>-:;7.3'4tt. 
y-h«EEVG *<<g^i«EEVo N , (2 0 Vgg[) 

>m8it (1 uAmm) izmr^a^, :tymm (i pas 



( 6 ) 



#B8¥5-3 3 5 5 7 3 



-)5. ■y'h'Ji7XlHlKgg<DNMOS^ph^>>'X3'3 

;t>mjttca-r-5y-hliffiVG.*^NMOS»Mh 
^>v'X^'4(DmjEVo N , J:OfciSl^ (3 0VSa!) 
SBEVo N 2 tf^-S. L*ib, Zl®NMOS»)Kh5> 

- h«JEOieffl*^*NMO S?flK h 7>>'X^' 3 ©«-&J; 

X^'3tt, NMOS»l^h7>vX5'4lritLT, »jg 
^ (D / \* 5 4^ (c J; -5 S ^ ® ii :^ iH iB -r -5 il 

0, NMOS»IKh7>-:^X^3*5<fcUC4<Di:*.e.(C*f 

@ 1 8 $r3fe«1"-5:fc«6CDX'f ■v^>:yffl<tbT«. :^-> 

<, NMOS^I»h7>>'X^'3tC^lJD$tl-5ir*-.ha 
fEVc 5&^, NM0S«Kh9>i^X^4OLS- 

Sj-rsCidttf^-S, CCOt#. •^HUi'XlHlg&ggCDN 
MOS»mh7>>'Xi5'3<Diiif^3iat>iii*«ffil etc 
*mt- -5 fe* ©X -1* 5^ > i^ffl i b T tt5t^^J^C t> 
^. Sfc. -Th'Ji^XlHlgSglS^NMOS 

»Kh5>i^x3'3©:i-7«8it*®«L, nwk^mwm: 

[«IE^*:^S«] 0 3 



[03] 




V^^^n 

[#^«IE3] 

[aiEM^ise^s] 0 4 

[04] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



